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Protocol -synthesis and purification of ONs. Modified ONs were synthesized on an automated DNA synthesizer (0.2 µmol scale) using a long chain alkyl amine controlled pore glass (LCAA-CPG) solid support with a pore size of 500 Å. The corresponding phosphoramidite of monomer X was prepared as previously described S1 and incorporated into ONs via hand-couplings (0.05 M in acetonitrile, using 0.01 M 4,5-dicanoimidazole as the activators (15 min)) with extended oxidation (45 s). The nonanyl linker was incorporated in a similar manner using the commercially available DMT-nonane diol phosphoramidite (ChemGenes). Treatment with 32% ammonia (55 °C, 17 h) facilitated deprotection and cleavage from solid support. DMT-protected ONs were purified via ionpair reverse phase HPLC (XTerra MS C18 column: 0.05 M triethyl ammonium acetate and acetonitrile gradient) followed by detritylation (80% acetic acid, 20 min) and precipitation (NaOAc, NaClO4, acetone, -18 °C, 16 h). The purity and identity of synthesized ONs were verified using analytical HPLC (>85% purity) and MALDI-MS analysis (Tables S1) recorded (CSPD) for 10 min at 37 °C, and chemiluminescence was captured on X-ray films.
Digital images of developed X-ray films were obtained using a Fluor-S MultiImager and quantified using appropriate software (Quantity One). The percentage of dsDNA recognition was calculated as the intensity ratio between the recognition complex band and the total lane. Unless otherwise noted, an average of three independent experiments is reported along with standard deviations (±).
Definition -interstrand zipper arrangement.
The following nomenclature describes the relative arrangement between two monomers positioned on opposing strands in a duplex. The number n describes the distance measured in number of base-pairs and has a positive value if a monomer is shifted toward the 5'-side of its own strand relative to a second reference monomer on the other strand. Conversely, n has a negative value if a monomer is shifted toward the 3'-side of its own strand relative to a second reference monomer on the other strand. Figure S1 . Representative thermal denaturation curves of Invader probes, duplexes between individual probe strands and cDNA, and unmodified reference duplexes. For experimental conditions, see Table 1 . Figure S2 . The structure of recognition complexes formed upon incubation of different Invaders strands/probes and DNA hairpin DH1 at 22 °C. Invader probes used at 100-fold excess (3.44 µM). Experimental conditions are otherwise as described in Figure 2 . The greater mobility of the recognition complex between ON7:ON2 and DH1 relative to the complexes involving ON1:ON2, ON3:ON2 and ON5:ON2, and the similar mobility relative to the complex involving ON2, strongly suggests that a binary complex is formed. Nonetheless, recognition of DH1 is more efficient with ON7:ON2 than ON2, indicating that ON7 -despite its low cDNA affinity -plays a role in the recognition process, possibly through weak/transient binding to the binary complex, thus preventing re-formation of DH1. Excellent discrimination of the singly mismatched DNA hairpins was observed with both Invader probes.
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